Objectives: to analyse socio-demographic differences in the onset and progression of disability. Design: analysis of a cohort of people aged 55-69 in 1988-9 and in 1994. Subjects: a representative sample of 3543 adults. Methods: we measured severity of disability at baseline and follow-up. We analysed variations in incidence and progression of disability by using logistic regression. Results: Baseline severity of disability was similar for men and women but varied by age group, social class, educational qualifications and housing tenure. At follow-up, 36% had worse disability, 12% better and 53% the same as at baseline. Increased severity of disability and new incidence of disability were associated with lower socioeconomic status, baseline self-rated health status, age and gender. High initial levels of disability were associated with improvement at follow-up. Conclusion: disability can be dynamic, although deterioration is more usual than improvement. The reasons for the associations found between disability and socio-economic status are unclear.
Introduction
There are relatively few studies of socio-economic variations in the health status of older adults [1] . Many longitudinal studies include measures of disability [2] [3] [4] [5] [6] [7] [8] [9] [10] , and most of these focus on those aged 65 and over, or 75 and over, mainly in the United States. Associations between disability and age and gender have been consistently reported, but associations between socio-economic factors and the progression of disability have rarely been considered [2, 5, 11] .
Our research questions were: 1. Are changes in disability in early old age associated with socio-economic status, and if so, which indicators are most important? 2. Is age an important independent predictor of change in disability? 3. Is progression of disability associated with initial level of disability? 4. Is self-reported health a predictor of onset of, or change in, disability?
Data and methods
We used data from the baseline and follow-up rounds of the Retirement Surveys of 1988-9 and 1994 carried out in the UK by the Office for National Statistics on behalf of the Department of Social Security [12, 13] . The baseline survey, described in detail elsewhere [13] , comprised a nationally representative sample of 3543 adults aged 55-69 who answered a detailed interviewer-administered questionnaire which included questions on disability. The Office for National Statistics first sifted a random sample of addresses to identify households with 55-69-year-olds. A total of 2717 households containing an eligible person were identified, and interviews achieved in 88% of them. All household members within the age range were recruited to the study, so the sample includes many couples. Survivors were traced and re-interviewed five and a half years later using essentially the same questionnaire.
At follow-up, 11% of the original sample had died and 26% could either not be traced or refused to participate, so the response rate was 70%. Of the 2247 respondents re-interviewed, four gave incomplete information and were excluded from the analysis.
Measures of disability
Respondents were asked, at both baseline and followup, questions on 13 types of disability developed for the Office for National Statistics surveys of disability [14] . These were: locomotion; reaching and stretching; dexterity; personal care; seeing; hearing; continence; communication; consciousness; behaviour; intellectual functioning; eating, drinking and digestion; and disfigurement. The three highest severity scores from the separate areas of disability were used to produce an overall disability score following the formula: highest + 0.4 (second highest) + 0.3 (third highest).
This weighted score was assigned to a severity category ranging from 1 (least severe) to 10 (most severe).
Information on self-reported general health status and activities of daily living (ADL) was also collected. We used the former as a co-variate in analyses of changes in disability, as it is a good predictor of subsequent disability [6, 7] . The proportion of respondents with ADL limitations was small and this indicator has not been used in the analyses reported here, although it has been considered elsewhere [13] .
Variables used in the analysis

Social class
We classified people into social class groups on the basis of longest held occupation (rather than on last or current occupation to avoid bias from health-related downward mobility late in working life). A total of 132 respondents, mainly women, could not be assigned a 'usual' occupation because they had held a variety of jobs; this category is shown separately in the tables but has been combined with the manual group in the multivariate analysis. Married women were assigned to social class groups on the basis of their own longest held occupation, rather than that of their husbands. In the analyses we present here, we have collapsed social class categories into two groups, manual and nonmanual.
Educational qualifications
We distinguished between four educational level groups: those with 'A' level or equivalent (examinations taken in school at age [17] [18] [19] or higher qualifications (such as university degrees); those with 'O' level and equivalent (examinations taken in school at age 15 or 16); those with trade, commercial or clerical qualifications; and those with no formal qualifications. We combined the middle two categories in some of the analyses.
Housing tenure
This has been used in many studies as a social indicator. Public sector tenants (who rent from local authorities or housing associations) consistently have worse outcomes than owner-occupiers [15] . The other category used here included tenants of private landlords and those living with relatives.
Income
We included all sources of current income. For couples, individual income was set at half the combined income. As health is an important influence on non-participation in work, income is not a truly independent variable. Respondents with serious disabilities, and so eligible for disability-related social security payments, had slightly higher incomes than people who were moderately disabled. Those with no disability had the highest incomes.
Analysis
We also included age, marital status, baseline severity of disability score and self-reported general health in the analysis. All co-variates used in the analysis refer to status at baseline. In the multivariate analyses we entered all the above indicators as categorical variables, except for age (single years), income and baseline severity score which were treated as continuous variables. Marital status was dichotomized into married/unmarried and general health divided into good, fairly good and not good. We performed the analyses using SAS version 6.12.
Results
Disability at baseline
Two-thirds of men and women surveyed in 1988-9 had severity scores of 0, indicating that they were free of disability as measured on this scale. Most of those with some disability were not severely affected, and the prevalence of serious disabilities scored at 4 or more was less than 10%. There were no differences between men and women in mean disability scores at baseline but, as shown in Table 1 , there were important differences between age and social groups. Mean levels of disability were higher in manual social groups and among local authority tenants. In women, mean disability was generally highest among those with no educational qualifications: those with 'O' or 'A' level equivalents had the lowest levels of disability. Married and non-married people had similar disability scores.
Adjustments for loss to follow-up
Response rates at follow-up varied with baseline disability level. Follow-up response rates were particularly low for the few men with initially high rates of disability (Table 2) . Response rates at follow-up were also lower in poorer people, and varied by age and marital status.
In order to minimize bias from these variations, we adopted a re-weighting procedure which adjusts the numbers in specified categories upwards or downwards to allow for under-or over-representation in the sample rising from differential response [16] . The programme we used for this was the CALMAR macro developed by the French national statistics agency INSEE (this is also used by the UK Department of Social Security and by the statistical office of the European Community [17] ).
The re-weighting used for the Retirement Surveys involved adjustment for differential loss to follow-up by social class, income quartile, age group, gender, marital status and presence or absence of disability [13] . While this method corrects for under-or overrepresentation of certain groups through re-weighting, the possibility of further unknown differences between respondents and those lost to follow-up cannot be allowed for. We have therefore erred on the side of caution in the presentation and interpretation of results. [Extensive comparisons of raw (unweighted) and weighted data were undertaken. These showed that differences in results were in fact very slight, largely because the numbers in categories Progression of disability in early old age 151 with response rates that differed substantially from average were very small. The weighted data have been used in preference to the raw data in accordance with statistical advice and common practice as they do mean that some components of bias are adjusted for.]
Changes in disability Figure 1 shows the distribution of changes in severity of disability score between baseline and follow-up for the longitudinal female and male samples. In half the sample (53%) there was no change in severity of disability score, while 36% had an increase (deterioration) and 12% a decrease (improvement). Changes for men and women were identical. Table 3 shows the proportion of various subgroups whose disability level between baseline and follow-up deteriorated, remained the same or improved. The proportions who became disabled are also shown. Both these measures of change varied greatly between socio-economic groups (however defined) and differentials between socioeconomic groups were greater than differentials between age, gender or marital status groups. Initial disability level and self-reported general health at baseline were both associated with changes in disability. The strongest association was between initially high levels of disability and subsequent improvement. Sixteen per cent of those with some disability at baseline were free of disability at follow-up. 
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Multivariate analyses
As many of the variables are correlated with each other, we used multivariate analysis to assess the effect of one variable on change in disability, while controlling for other co-variates. We wanted to distinguish between improvements (reduced disability score) and deterioration (higher disability score) rather than just monitoring change. We therefore used a logistic regression model with an ordinal response (proportional odds model) in which the response-change in disabilitywas categorized as worse, same or better. The independent variables used initially were those shown in Table 1 . However, the income, education and marital status variables were not significant at the 10% level and were therefore dropped. Gender, although not significant in the final model, was retained because of our wish to compare the effects of demographic and socio-economic factors on change in disability. Results from the final model are in Table 4 . The odds ratios presented indicate odds of being in a lower category (worse rather than same; same rather than better) relative to the reference category. So those who rate their health at baseline as fairly good or poor had a 90% greater odds of having worse rather than unchanged disability, or unchanged rather than less disability, at follow-up than those rating their health as good. The results in Table 4 show that those who were from manual social classes or were tenants had worse outcomes than non-manual groups and owner-occupiers. Self-reported general health was strongly associated with outcome, as was age (higher odds of a worse outcome with older age). Baseline severity of disability was negatively associated with poorer outcome-those with initially high disability were more likely to improve.
Incidence of disability
As well as examining change, we studied the incidence of disability in those with no disability at baseline. We fitted a logistic regression model to data for those who initially had no disability to see whether or not they were still free of disability at follow-up. As in the previous model, income and marital status were not significantly associated with this outcome but educational qualifications were (Table 5) . Assessing health at baseline as 'fairly good' or not good increased the odds of progression to disability by 2.3:1. Being a local authority tenant, having no qualifications and being of manual social class also increased these odds. In this analysis age and male sex were associated with a greater risk of becoming disabled. 
Weighted N 2221
One hundred and fourteen respondents had items of missing data and were excluded. 
Discussion
In a sample in which baseline levels of disability varied between socio-economic groups, further changes in disability (including onset of any disability) varied with socio-economic characteristics. Variables such as housing tenure and social class were more important than current income. Educational level was correlated with incidence of disability, but not with changes in those with disability at baseline. Age was still significantly associated with changes in disability, even after allowing for socio-economic variation. There were no variations by gender in baseline prevalence or in change ordered into three categories. Men, however, had a higher risk of moving from no to some disability. Previous studies have suggested that the higher prevalence of disability in older women is because they live longer with disability, rather than there being a higher incidence [4, 7, 18] . However, our findings suggest a higher incidence in men. This may be because the population we considered was younger than those in many longitudinal studies of disability-it is in the oldest age groups that women appear most disadvantaged. In their study of a relatively young population of elderly people (aged between 70 and 76 years), Sonn et al. [9] also found a higher incidence of disability in men. Apart from this difference in age, the disability measured here identified less serious disabilities than the ADL measures often used and included hearing, which is not always included in global assessments of disability (and in which men have a higher prevalence and incidence of disabilities [19] ).
Most surveys show that married people are the healthiest [20, 21] , but in this study there was no evidence that marriage was advantageous at baseline or at follow-up. Some who were married at baseline were widowed or divorced at follow-up, but we found that change in marital status (not shown here) was not significant. We included both husband and wife, which may have led to higher reporting of disability-either because of prompting by a spouse or raised awareness of disability in those who may have heard their partner being interviewed. Marital status was also correlated with housing tenure.
Changes in disability were strongly, and negatively, associated with initial severity of disability levels. Of course those with no disability to start with had more potential to deteriorate, whereas those with high initial levels of disability may show a ceiling effect at followup. Although far more people deteriorated than improved, being disabled is a state from which return is possible. Changes in disability were strongly associated with self-assessed general health at baseline: those with fair or poor health were the most likely to experience change or onset of disability. This confirms that such assessments may be a good predictor of future change. This is a useful finding, as in some household surveys in Britain, this type of general indicator is one of the few health-related variables available.
There are some limitations in the data set and analyses. First we based all the information on disability on respondents' self-reports; which may not reflect accurately actual (as opposed to perceived) capabilities. Secondly, we have no information on underlying impairments leading to disabilities. This is needed if appropriate preventive and rehabilitative strategies are to be devised. Despite these limitations, these results add to our limited knowledge of the dynamics of disability in Britain. The size of the differences found indicates that much work is needed to understand the reasons for the relationships between socio-economic indicators and disability.
Key points
• In a longitudinal study of people in early old age, socio-economic disadvantage was strongly associated with initial level of disability, onset of disability and progression of disability.
• One-third of the sample were more disabled at follow-up (five and a half years after baseline), but 12% had improved.
• Initial levels of disability were similar among men and women. Incidence of new disability was higher among men.
• Self-reported health was strongly associated with change in disability.
